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REPLV  TC 
ATTENTION  0  = 


NEDED 


•'  lay: 


Honorable  Hllllam  A.  O'Neill 
Governor  of  Che  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  O'Neill: 

Inclosed  is  a  copy  of  the  Spaulding  Pond  Brook  Site  No.  2  Dam  &  Dike 
(CT-00203  and  CT-01712)  Phase  I  Inspection  Report,  prepared  under  the 
National  Program  for  Inspection  of  Non-Federal  Dams.  This  report  Is  based 
upon  a  visual  Inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  1  approve  the  report  and  support  the  findings 
and  recommendations  described  In  Section  7  and  ask  that  you  keep  me  Informed 
of  the  actions  taken  to  Implement  them.  This  follow-up  action  Is  vitally 
Important . 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  and  to  the  owner,  the  City  of  Norwich,  CT.  Copies  will  be 
available  to  the  public  In  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Protection  for 
your  cooperation  In  this  program. 


I 

Ind 

as  stated 


Sincere ly , 


/ 


WILLIAM  E.  HODGSON;  JR. 

Colonel,  Corps  of  Engineers 

Acting  Commander  and  Acting  Division  Engineer 
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SHETUCKET  RIVER  BASIN 
NORWICH,  CONNECTICUT 


SPAULDING  POND  BROOK 


SITE  NO.  2 

DIKE  CT  01712 
DAM  CT  00203 


PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 
WALTHAM,  MASS. 


JUNE  1981 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 


DAM 

DIKE 

Identification  No.: 

CT  00203 

CT  01712 

Name  of  Dam: 

Spaulding  Pond  Brook 
Site  No. 2  -  Dam 

Spaulding  Pond  Brook 
Site  No. 2  -  Dike 

Town: 

Norwich 

Norwich 

County  and  State: 

New  London, 
Connecticut 

New  London , 
Connecticut 

Stream: 

Spaulding  Pond  Brook 

Spauldiny  Pond  Brook 

Owner: 

City  of  Norwich 

City  of  Norwich 

Date  of  Inspection: 

BRIEF  ASSESSMENT 

8  April  1981 

8  April  1981 

"Dam  No. 2  along  Spaulding  Pond  Brook  is  an  earth  embankment 
structure.  It  is  12  feet  wide  at  the  crest,  200  feet  long 
and  16  feet  high.  Both  the  upstream  and  downstream  slopes 
are  about  3H:lV.  There  is  partial  riprap  protection  on  the 
upstream  slope.  The  principal  spillway  consists  of  a  rein¬ 
forced  concrete  drop  inlet  structure  with  trash  racks  and 
a  30  inch  diameter  reinforced  concrete  pipe.  There  is  a 
grassed  emergency  spillway  100  feet  wide  in  the  left  abut¬ 
ment.  A  dike  approximately  900  feet  long  surrounds  the 
reservoir  on  the  easterly  side.  The  maximum  height  of  this 
earth  embankment  dike  is  15  feet.  The  dam  is  located  down¬ 
stream  from  Spaulding  Pond  Dam  No.l  on  the  Spaulding  Pond 
Brook.  The  maximum  storage  capacity  of  this  facility  is 
63  acre  feet  at  the  level  of  the  top  of  the  dam,  and  its 
drainage  area  is  approximately  0.45  square  miles.  The  dam 
is  a  single  purpose  flood  prevention  dam  which  is  inter¬ 
mittently  used  in  the  winter  months  for  ice  skating.  It 
was  constructed  in  1968  by  the  City  of  Norwich  with  the 
assistance  of  the  Soil  Conservation  Service. 

As  a  result  of  the  visual  inspection,  hydrologic  and  hydraulic 
computations  and  the  review  of  the  design  plans  and  specifi¬ 
cations,  the  dam  is  considered  to  be  in  GOOD  condition.  To 
assure  the  long  term  performance  of  this  structure  a  few  items 
of  concern  require  attention.  Most  of  these  are  maintenance 
items  and  include  the  restoration  of  the  surface  along  the 


m 


crest  of  the  dam,  removing  brush  and  debris  from  the  culvert 
under  the  road  and  from  the  outlet  channel,  and  cleaning  de¬ 
bris  from  a  drain  outlet  at  the  base  of  the  dike.*-. 


The  dam  is  classified  as  SMALL  in  size  and  as  a  HIGH  hazard 
potential  structure  in  accordance  with  the  recommended  guide¬ 
lines  established  by  the  Corps  of  Engineers. 

The  test  flood  for  these  conditions  ranges  from  half  the 
Probable  Maximum  Flood  to  the  Probable  Maximum  Flood  PMF 
to  PMF) .  The  test  flood  chosen  for  this  dam,  based  on  its 
size,  is  half  the  Probable  Maximum  Flood  (H  PMF) .  This  test 
flood  has  an  inflow  and  outflow  discharge  equal  to  400  cfs 
and  will  not  overtop  the  dam.  The  emergency  spillway  to¬ 
gether  with  the  principal  spillway  is  capable  of  handling 
700%  of  the  test  flood  outflow.  It  is  recommended  that  the 
owner  perform  the  remedial  measures  mentioned  above  and  listed 
under  Section  7  of  this  report. 

The  above  recommendations  should  be  instituted  within  two 
years  of  the  owner's  receipt  of  this  report. 
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LENARD  &  DILAJ 


RING,  INC. 


•ToMn  F.  Lenard,  P.  E.-j-President 

Michael  Dilaj,  P.E.,  Vice  President 
Project  Manager  ( 
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Dike-CT-01712 

This  Phase  I  Inspection  Report  on  Spaulding  Pond  Brook  Site  No. 2  Dam  -CT-00203 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


ARAMAST  MAHTESIAN,  MEMBER 
Geotechmical  Engineering  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  CHAIRMAN 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigations,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  test¬ 
ing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation.  However,  the  investigation  is  in¬ 
tended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  bas>>d  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be  de¬ 
tectable  if  inspected  under  the  normal  operating  environment  of 
the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  test  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff) ,  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  need  for  more  detailed  hy¬ 
drologic  and  hydraulic  studies,  considering  the  size  of  the  dam, 
its  general  condition  and  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  exist¬ 
ing  fences  and  railings  and  other  items  which  may  be  needed  to 
minimize  trespass  and  provide  greater  security  for  the  facility 
and  safety  to  the  public.  An  evaluation  of  the  project  for  com¬ 
pliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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VIC'NITY  MAP 


NATIONAL  RNOONAM  Of  INSRCCTION  Of  NON-FtO  0 AMS 

LOCATION  MAP 

SPAULDING  POND  DAM 
SITE  *2 

NORWICH,  CONNECTICUT 


PHASE  I  INSPECTION  REPORT 


SECTION  I  -  PROJECT  INFORMATION 


1. 1  General ; 

a.  Authority ;  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  National  r roaram 
of  Dam  Inspection  throughout  the  United  States. 

The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising 
the  inspection  of  dams  within  the  New  England  Re¬ 
gion.  Lenard  &  Dilaj  Engineering,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  States  of  Connecticut 
and  Rhode  Island.  Authorization  and  notice  to  pro¬ 
ceed  were  issued  to  Lenard  &  Dilaj  Engineering,  Inc. 
under  a  letter  of  6  November,  1980  from  William  E. 
Hodgson,  Jr.,  Colonel,  Corps  of  Engineers.  Contract 
No.  DACW33-81-C-0014  has  been  assigned  by  the  Corps 
of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program:  The  purposes  of  the 
program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of 
non-federal  dams  to  identify  conditions  requir¬ 
ing  correction  in  a  timely  manner  by  non-federal 
interest. 

2.  Encourage  and  prepare  the  states  to  quickly  ini¬ 
tiate  effective  dam  inspection  programs  for  non- 
federal  dams . 

3.  To  update,  verify  and  complete  the  National  In¬ 
ventory  of  Dams. 

c.  Scope  of  Inspection  Program:  The  scope  of  this  Phase 
I  inspection  report  includes : 

1.  Gathering,  reviewing  and  presenting  all  available 
data  as  can  be  obtained  from  the  owners,  previous 
owners,  the  state  and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the 
visual  condition  of  the  dam,  embankments  and 
appurtenant  structures. 


3.  Computations  concerning  the  hydraulics  and  hy¬ 
drology  of  the  facility  and  its  relationship  to 
the  calculated  flood  through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility 
and  corrective  measures  required. 

It  should  be  noted  that  this  report  does  not  pass  judgment 
on  the  safety  or  stability  of  the  dam  other  than  on  a 
visual  basis.  The  inspection  is  to  identify  those  features 
of  the  dam  which  need  corrective  action  and/or  further 
study. 

Description  of  the  Project: 


Location:  The  project  is‘ located  on  Spaulding  Pond 

Brook  (a  tributary  to  the  Shetucket  River)  in  the  City 
of  Norwich,  County  of  New  London,  and  State  of  Connect¬ 
icut.  The  dam  is  located  approximately  200  feet  north 


of  Mohegan  Park  Road,  7,000  feet  upstream  of  the  Shetucket 
River,  and  is  shown  on  the  Norwich,  Connecticut  USGS 
quadrangle  map,  having  coordinates  41°  32'  22"  (north 
latitude)  and  72°  04'  06"  (west  longitude). 

b.  Description  of  Dam  and  Appurtenances :  Spaulding  Pond 

Brook  Dam  No.  2  is  an  earth  embankment  dam  200  feet  long 
and  16  feet  high,  with  an  average  crest  width  of  12  feet. 
Both  the  upstream  and  downstream  embankments  have  a 
slope  of  about  3H:1V.  There  is  partial  riprap  protec¬ 
tion  on  the  upstream  slope  to  a  height  of  6  to  7  feet. 

The  riprap  consists  of  large  stones  up  to  4  and  5  feet 
in  diameter.  On  the  downstream  slope,  riprap  protection 
in  only  provided  near  the  outlet  pipe.  The  small  im¬ 
poundment  behind  the  dam  is  approximately  2  acres  in 
size  and  3  feet  deep  (see  Photo  3) . 


Its  principal  spillway  consists  of  a  drop  inlet  struc¬ 
ture  located  on  the  upstream  slope  of  the  dam.  There 
is  a  low  level  outlet  at  the  invert  of  the  30  inch  pipe 
passing  through  the  dam,  controlled  by  a  gate  valve, 
and  there  are  two  additional  inlets  at  higher  elevations. 
A  low  level  orifice,  12"x  20"  in  size,  maintains  normal 
water  level  at  elevation  159.0  feet,  while  a  high  level 
intake  on  both  sides  of  the  structure  with  a  total  length 
of  15  feet  will  pass  flood  flows  at  an  elevation  of 
166.3  feet.  Any  flows  in  addition  to  those  that  the 
30  inch  pipe  could  handle  would  pass  over  the  100  foot 
wide  emergency  spillway  on  the  left  side  of  the  dam  (see 
Site  Plan  and  plates  in  Appendix  B) .  Further  left  of 
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the  dam  is  a  dike,  about  900  feet  long,  with  a  maximum 
height  of  15  feet  and  side  slopes  of  3H:lV.  A  nature 


$ 


'*  A  k 


trail  passing  between  the  dam  anc1  dike  divides  the 
available  storaqe  into  two  separate  areas.  mo  main¬ 
tain  some  equalization  of  water  levels  and  flows,  an 
arch  culvert,  50"  x  31"  in  size,  passes  beneath  the 
road  between  these  two  reservoir  areas. 

c.  Size  Classification:  SMALL  -  With  the  pool  level  at 
the  top  of  the  dam,  the  impoundment  capacity  is  63  acre 
feet.  The  dam's  height  above  the  spillway  pipe  is  16 
feet.  On  the  basis  of  storage,  it  is  therefore  classi¬ 
fied  as  a  SMALL  structure  in  accordance  with  the  recom¬ 
mended  guidelines  of  the  Corps  of  Engineers,  which  state 
that  a  small  dam  is  one  whose  storage  is  greater  than  or 
equal  to  50  and  less  than  1,000  acre  feet  and  whose 
height  is  greater  than  or  equal  to  25  and  less  than  40 
feet. 

d.  Hazard  Classification;  HIGH  -  The  dam  and  dike  are 
classified  as  having  a  HIGH  hazard  potential  because 
they  are  located  in  an  area  where  the  failure  discharge 
from  either  the  dam  or  dike  could  cause  the  possible 
loss  of  more  than  a  few  lives  and  appreciable  damage 

to  property.  The  breach  of  the  dam  could  cause  damage 
to  homes  located  2,500  feet  downstream  from  the  dam. 

At  this  point  no  flooding  is  anticipated  within  the 
homes  prior  to  failure,  while  post  failure  depths  would 
be  2  to  3  feet  above  the  sill  elevations  of  most  houses 
in  the  area.  The  breach  of  the  dike  would  cause  damage 
at  homes  located  about  600  feet  downstream.  At  this 
point  no  flow  is  anticipated  prior  to  failure,  while 
post  failure  depths  would  be  about  2  feet  above  the 
sill  elevation  of  the  houses  in  the  area. 

e.  Ownership:  Spaulding  Pond  Brook  Dam  No. 2  is  owned  by 
the  City  of  Norwich. 

f.  Operator :  Operation  of  this  facility  is  under  the 
supervision  of  the  Department  of  Public  Works,  Walter 
J.  Wadja,  Jr.,  Director,  City  Hall,  City  of  Norwich, 
Norwich,  Connecticut,  telephone  887-5413.  Routine 
work  at  the  dam  is  supervised  by  the  Superintendent 
of  Parks  and  Cemeteries. 

g.  Purpose  of  Dam:  Dam  No.  2  along  Spaulding  Pond  Brook 
is  a  flood  water  retarding  dam.  During  the  winter  it 
is  used  for  ice  skating. 

h.  Design  and  Construction  History:  Si.au  1  ding  Pond  Brook 
Dam  No. 2  was  designed  by  the  United  Stages  Department 
of  Agriculture,  Soil  Conservation  Service,  Project  No. 
CN-425-P,  in  1966.  It  was  built  under  the  Watershed 
Protection  and  Flood  Prevention  Act  by  the  City 
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of  Norwich,  State  of  Connecticut  and  New  London  County 
Soil  and  Water  Conservation  District  with  the  assis¬ 
tance  of  the  Soil  Conservation  Service  of  the  United 
States  Department  of  Agriculture  in  1968. 

i.  Normal  Operating  Procedures:  Water  level  is  normally 
maintained  at  the  elevation  of  the  low  level  orifice 
on  the  principal  spillway  drop  inlet  structure.  Be¬ 
cause  it  is  a  single  purpose  flood  prevention  dam, 
water  is  kept  at  a  relatively  low  level  in  the  pond  by 
the  low  level  inlet.  Flood  waters  would  enter  the  inlet 
structure  at  the  high  level  crest  of  the  riser.  Since 
its  construction,  however,  no  flow  has  reached  this 
level. 

1. 3  Pertinent  Data; 

a.  Drainage  Area;  Dam  No.  2  along  Spaulding  tone1  Brook 
and  its  drainage  area  are  located  in  Mew  Bond  m  County 
in  southeastern  Connecticut.  The  basin  io  irregular 
in  shape  and  the  entire  watershed  in  only  0.45  square 
miles  in  size.  Of  this,  0.24  square  miles  are  con¬ 
trolled  by  Dam  No.l  at  Spaulding  Pond.  The  remaining 
area  of  0.21  square  miles  contributes  directly  to  Dam 
No. 2.  The  topography  is  characterized  by  hilly  terrain 
with  elevations  ranging  from  a  high  of  390  feet  at  the 
northern  most  point  of  the  watershed  to  a  low  of  159 
feet  at  the  low  level  orifice  of  the  inlet  structure 
at  the  dam.  Basin  slopes  are  generally  moderate  with 
few  steep  areas.  The  storage  available  at  Dam  No.l 
has  a  significant  impact  on  the  flow  anticipated  at 
the  project  area,  as  evident  from  the  calculations 
attached  in  Appendix  D  of  this  report. 

b.  Discharge  at  Damsite:  Discharge  at  the  dam  is  through 
the  low  level  gated  outlet,  the  low  level  orifice,  the 
main  riser  crest,  and  over  the  emergency  spillway. 

There  are  no  other  outlets  along  the  dike.  Most  data 
shown  below  is  taken  from  SCS  design  data  and  some  has 
been  calculated  or  interpolated  therefrom. 

1.  Outlet  works 
Size: 

Invert  Elev. : 

Discharge  capacity: 

2.  Maximum  known  flood  at 

dam  site:  Elevation  of  164.3+  attained 

on  January  26,1978.  Approxi¬ 
mate  discharge  through  dam  - 
18  cfs 

3.  Ungated  spillway  capacity 

at  top  of  dam:  2,850  cfs  at  Elev.  172.3 


30"  RCP  low  level  outlet 
156.0  feet 

80  cfs  (at  test  flood  level) 


4. 

Ungated  spillway  capacity 
at  test  flood  elevation: 

400  cfs  at  Elev.  169.0 

5. 

Gated  spillway  capacity 
at  normal  pool  elevation: 

N/A 

6. 

Gated  spillway  capacity  at 
test  flood  elevation: 

N/A 

7. 

Total  spillway  capacity 
at  test  flood  level: 

400  cfs  at  Elev.  169.0 

8. 

Total  project  discharge 
at  top  of  dam: 

2,850  cfs  at  Elev.  172. 

9. 

Total  project  discharge 
at  test  flood  elevation: 

400  cfs  at  Elev.  169.0 

Elevations  (Feet  above  National 

Geodetic  Vertical  Datum) 

1. 

Streambed  at  toe  of  dam: 

Toe  of  Dike: 

156.3 

157.2 

2. 

Bottom  of  cutoff: 

156  (Dam) 

152  (Dike) 

3. 

Maximum  tailwater: 

N/A 

4. 

Normal  pool: 

159.0 

5. 

Full  flood  control  pool: 

168.1 

6. 

Spillway  crest: 

166.3  (Principal) 

168.1  ( Emergency ) 

7. 

Design  surcharge 
(Original  Design) : 

170.3 

8. 

Top  of  dam: 

172.3 

9. 

Test  flood  surcharge: 

169.0 

Reservoir  Length  (in  Feet) : 

1. 

Normal  pool: 

300 

2. 

Flood  control  pool: 

700 

3. 

Spillway  crest  pool: 

450  (Principal) 

700  (Emergency) 


1,000 


4.  Top  of  dam: 

5.  Test  flood  pool: 


750 


rT^~srw ir* v ”  . i *  v 


Storage  (Acre  Feet) : 


1. 

Normal  pool: 

4 

2. 

Flood  control  pool: 

33 

3. 

Spillway  crest  pool: 

25  (Principal) 

33  (Emergency) 

4. 

Top  of  dam: 

63 

5. 

Test  flood  pool: 

40 

Reservoir  Surface  Area  (Acres) : 

1. 

Normal  pool: 

2.5 

2. 

Flood  control  pool: 

5.5 

3. 

Spillway  crest: 

4 . 5  (Principal 

4.  Test  flood  pool: 

5.  Top  of  dam: 

Dam  and  Dike: 

1 .  Type : 

2.  Length: 

3.  Height: 

4.  Top  width: 

5.  Side  slopes: 

6.  Zoning: 


5.5  (Emergency) 
5 


Dam 

Earth  embankment 
200  feet 
16  feet 
12  feet 
3H:1V 

Core- Impervious 


Dike 

Earth  embankment 
900  feet 
15  feet 
12  feet 
3H:  IV 

Core- Impervious 


Outer  f ill-Pervious  Outer  f ill-Pervious 


7.  Impervious  Core:  silty  sands  from 

borrow  material 


Silty  sands  from 
borrow  material 


8.  Cutoff: 


To  bedrock  or  limits  To  bedrock  or  limits 
of  excavation  of  excavation 


9.  Grout  curtain:  None 

10.  Other:  Toe 


Toe  drains  - 
two  outlets 


None 

Toe  drains  - 
three  outlets 
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High  Level 


Diversion  and  Regulating  Tunnel:  None 
Spillway  (Principal) :  Low  Level 


1. 

Type : 

12" 

in 

x20"  orifice 
concrete  wall 

Concrete  drop 
inlet 

2. 

Length  of  weir: 

1.7 

feet 

15  feet 

3. 

Crest  elevation: 

159 

.  0  feet 

166.3  feet 

4. 

Gates : 

None 

None 

5. 

Upstream  channel: 

N/A 

N/A 

6. 

Downs  tr earn  channe 1 : 

30"  RCP  to 
discharge  point 

30"  RCP  to 
discharge  point 

7. 

General : 

N/A 

N/A 

Spillway  (Emergency) : 

1. 

Type : 

Grass  channel 

2. 

Length  of  crest: 

100  feet 

3. 

Crest  elevation: 

168.1  feet 

4. 

Gates : 

None 

5. 

Upstream  channel: 

Grass  slope 

6. 

Downstream  channe 1 : 

Grass  slope 

7. 

General : 

Berm  between  dam  and 
spillway  to  channel  flow 
away  from  toe  of  dam. 

Regulating  Outlets: 

1. 

Invert : 

156.0  feet 

2. 

Size: 

12  inch  diameter  opening 
in  concrete  chamber 

3. 

Description: 

Opening  in  wall  of  riser 
on  upstream  side. 

4. 

Control  mechanism: 

Hand  wheel  ! 

sluice  gate 

lift 


5.  Other: 


None 


SECTION  2 


ENGINEERING  DATA 


2.1  Design ;  Spaulding  Pond  Brook  Dam  No. 2  was  designed  in 
1966  by  the  United  States  Department  of  Agriculture, 

Soil  Conservation  Service,  Engineering  and  Watershed 
Planning  Unit,  Upper  Darby,  Pennsylvania.  The  design 
report,  design  calculations,  subsurface  data,  construction 
plans  and  specifications  are  available  at  the  Soil  Conser¬ 
vation  Service  office  in  Storrs,  Connecticut.  Selected 
calculations,  plans  and  other  data  are  reproduced  in  the 
Appendix  of  this  report. 

2.2  Construction ;  The  entire  facility  was  constructed  in 
1968.  Construction  supervision  reports  are  available  at 
the  Soil  Conservation  Service. 

2.3  Operation :  Spaulding  Pond  Brook  Dam  No. 2  was  constructed 
for  flood  water  retarding  purposes.  Other  than  routine 
maintenance,  there  is  no  operation  involved.  The  facility 
is  maintained  by  the  City  of  Norwich  Department  of  Public 
Works.  flowing  and  all  other  maintenance  is  accomplished 
by  the  City  of  Norwich  Public  Works  Department. 


2.4  Evaluation: 


a.  Availability :  The  facility  is  open  to  the  public  at 
all  hours.  Consequently,  it  was  made  available  for 
visual  inspection.  All  design  plans  and  calculations 
were  made  available  for  this  review,  and  the  more 
significant  parts  are  reproduced  in  this  report. 

b.  Adequacy :  The  detailed  design  information  was  found 
to  be  very  adequate  for  making  this  review.  The  de¬ 
sign  report  and  the  plans  were  found  to  be  precise 
and  thorough. 

c.  Validity:  The  plans  made  available  were  stamped 

"As  Built"  by  the  Soil  Conservation  Service.  A  field 
survey  conducted  at  the  site  during  the  inspection 
confirmed  that  these  plans  were  valid. 


SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings ; 


a.  General:  An  inspection  of  Spaulding  Pond  Brook 

Dam  No. 2  was  performed  on  April  8,  1981  by  Lenard  & 
Dilaj  Engineering,  Inc.  with  the  assistance  of  Geo¬ 
technical  Engineers,  Inc.  The  weather  was  clear  and 
the  temperature  was  about  60°F.  At  the  time  of  in¬ 
spection,  the  water  level  in  the  pond  was  159.4  feet, 
about  0.4  feet  above  the  orifice  invert  elevation. 


On  the  basis  of  the  visual  inspection,  the  dam  was 
judged  to  be  in  good  condition. 


b.  Dam:  The  dam  is  an  earth  embankment  with  3H:1V  up¬ 
stream  and  downstream  slopes.  The  crest  width  is 
about  12  feet.  There  is  an  emergency  spillway  that 
was  excavated  at  the  left  abutment  and  a  combination 
drop  inlet  spillway  and  gated  low-level  inlet  struc¬ 
ture  near  the  center  of  the  dam.  The  facility  was 
constructed  in  1968  by  the  City  of  Norwich  with  the 
assistance  of  the  Soil  Conservation  Service,  U.S. 
Department  of  Agriculture. 

1.  Crest :  The  crest  of  the  dam  is  grass  covered, 
but  has  been  deteriorated  by  a  foot  and  vehicle 
path.  Runoff  water  has  further  accelerated  this 
erosion  process,  as  shown  on  Photo  2.  The  sur¬ 
face  along  the  crest  of  the  dam  does  not  have  a 
crown  and  thus  water  does  not  run  off. 


Upstream  Slope:  The  upstream  slope  is  protected 
with  riprap  up  to  an  elevation  of  11  feet  below 
the  crest.  Above  this  elevation,  the  slope  is 
covered  with  long  grasses.  The  riprap  is  in  good 
condition,  and  above  the  riprap  level  there  are 
no  signs  of  erosion  or  sloughing. 

Downstream  Slope:  The  downstream  slope  is  covered 
with  long  grasses.  There  is  no  indication  of 
seepage,  erosion  or  sloughing  because  the  water 
level  in  the  pond  is  normally  low.  The  design  draw¬ 
ings  show  a  longitudinal  foundation  drain  under 
about  the  midpoint  of  the  downstream  slope.  Two 
8-inch  corrugated  metal  pipes  constitute  the  out¬ 
lets  for  the  drain  and  are  located  at  both  sides 
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of  the  drop  inlet  spillway  outlet  pipe.  The 
left  drain  pipe  is  discharging  about  6  gallons 
per  hour,  while  the  right  drain  discharges  about 
12  gallons  per  hour.  The  discharge  of  the  left 
drain  pipe  is  rust  colored  (Photo  7)  while  the 
discharge  of  the  right  drain  pipe  is  clear.  No 
seepage  was  observed  at  the  downstream  toe  or 
further  downstream  of  the  dam. 

Appurtenant  Structures:  The  appurtenant  structures 
of  this  dam  are  the  combination  drop  inlet  spillway 
and  gated  low-level  inlet  structure,  the  emergency 
spillway  and  the  dike. 

1.  Drop  Inlet  Spillway:  The  concrete  structure  and 
the  trash  racks  are  in  good  condition  (Photo  4) . 
There  is  a  gate  controlling  a  low-level  inlet  on 
the  upstream  face  of  the  concrete  structure 
(Photo  4) .  At  the  time  of  inspection,  the  gate 
was  partially  open.  The  outlet  pipe  discharges 
into  a  riprap-lined  channel  (Photo  7) .  There  is 
some  brush  growing  in  the  channel  which  may  present 
some  obstruction  to  the  flow. 

2.  Emergency  Spi 1 lway :  The  emergency  spillway  is 
a  100  foot  wide  earth  channel  in  the  left  abut¬ 
ment.  The  slopes  and  bottom  of  the  channel  are 
grass  covered  with  no  signs  of  erosion.  A  foot¬ 
path  crosses  the  channel  with  insignificant  erosion 
The  emergency  spillway  can  be  seen  on  the  left  side 
of  Photo  3. 

3.  Dike :  The  dike  is  an  earth  embankment  with  3H:1V 
slopes.  The  drawings  show  that  the  dike  has  a 
longitudinal  foundation  drain  under  about  the  mid¬ 
point  of  the  downstream  slope.  At  the  time  of  in¬ 
spection,  there  was  no  water  stored  immediately 
upstream  of  the  dike  except  for  some  standing  water 
at  about  Sta  14+50.  The  dike  crest  and  slopes  are 
crass  covered  with  no  significant  erosion,  except 
for  ruts  left  by  vehicles  along  the  crest  (Photo  9) 
The  foundation  drain  has  three  outlets  (numbered 

3,  4,  and  5  in  the  design  drawings) .  Two  of  the 
three  outlets,  3  and  5,  do  not  contain  a  pipe,  but 
consist  of  a  trench  filled  with  granular  material 
covered  by  riprap  at  their  exit  at  the  toe  of  the 
dike.  At  the  time  of  inspection,  these  two  out¬ 
lets  were  not  discharging.  The  third  outlet,  at 
Sta  14+50,  consists  of  an  8  inch  corrugated  metal 
pipe  that  was  discharging  a  small  flow  ,  as  evi¬ 
denced  by  the  wet  area  at  the  end  of  the  pipe.  The 
pipe  was  buried  under  stones  and  debris  (Photo  10) . 


Seepage  was  observed  at  the  toe  of  the  dike  in 
the  vicinity  of  the  drain  pipe  probably  as  the 
result  of  the  blockage  of  the  pipe. 


d.  Reservoir  Area:  The  reservoir  is  crossed  by  a  road 
consisting  of  earth  fill  with  a  corrugated  metal  pipe 
culvert  beneath  it,  which  has  been  partially  silted 

up  (Photos  5  and  6) .  The  road  earth  fill  also  supports 
a  natural  gas  pipeline. 

e.  Downstream  Channel:  The  downstream  channel  for  the 
outlet  pipe  is  riprap  protected  and  has  some  brush 
growth.  The  emergency  spillway  discharges  into  the 
outlet  channel  about  200  feet  downstream  of  the  dam. 

The  downstream  channel  then  crosses  under  Mohegan 

Park  Road  through  a  24  inch  diameter  culvert  (Photo  8) . 

3.2  Evaluation :  On  the  basis  of  the  visual  inspection,  the 

dam  and  its  appurtenant  structures  are  judged  to  be  in 

good  condition.  Items  requiring  maintenance  consist  of: 

a.  brush  removal  in  the  outlet  channel, 

b.  removal  of  debris  from  the  No. 4  drain  outlet  of  the 
dike  (Sta  14+50) , 

c.  repair  of  erosion  along  the  crest  of  the  dam  and  dike, 

d.  cleaning  of  the  culvert  under  the  road  (and  gas  line) 
crossing  through  the  reservoir.  This  is  necessary  to 
maintain  a  flow  to  equalize  water  levels  within  the 
reservoir  behind  the  dam  and  the  dike. 

e.  The  reservoir  was  not  storing  flood  waters  at  the  time 
of  inspection;  thus,  no  determination  of  seepage  prob¬ 
lems  could  be  made.  An  attempt  should  be  made  to  in¬ 
spect  the  downstream  slopes  of  the  dam  and  dike  during 
periods  of  high  water  levels  in  the  reservoir. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  Operational  Procedure: 

a.  General :  The  City  of  Norwich  Public  Works  Department 
operates  the  dam  and  appurtenant  facilities.  The  pri¬ 
mary  purpose  of  this  facility  is  to  provide  for  flood 
protection.  For  this  reason  water  is  always  kept  at 

a  low  elevation.  The  second  orifice  of  the  principal 
spillway,  three  feet  above  the  bottom  of  the  reservoir, 
is  always  open.  Consequently,  water  levels  are  always 
maintained  at  this  elevation,  unless  large  flood  flows 
result  in  a  temporary  rise  in  the  pond  level.  During 
the  winter  months  the  pond  is  used  for  ice  skating  by 
local  residents.  There  are  no  operational  procedures 
in  effect  at  the  dam.  According  to  reports,  the  emer¬ 
gency  spillway  has  never  been  used. 

b.  Description  of  Any  Warning  System  in  Effect:  Emergency 
action  and/or  warning  is  coordinated  by  the  City  of  Nor¬ 
wich  Department  of  Public  Works.  No  formal  emergency 

or  contingency  plan  is  in  effect.  In  a  letter  dated 
August  30,  1968,  the  Soil  Conservation  Service  did, 
however,  suggest  that  "the  park  roads  be  closed  when 
there  is  continuing  intensive  rainfall  following  rain¬ 
fall  of  3  to  4  inches  within  two  hours,  or  when  the  flood 
pool  is  1.2  feet  below  the  top  of  the  inlet  riser  (site  2) 
and  still  rising." 

4 . 2  Maintenance  Procedures ; 

a.  General :  Routine  maintenance  is  carried  out  and  is 
supervised  by  the  Superintendent  of  Parks  and  Cemeteries. 
The  grassed  areas  are  periodically  mowed. 

b.  Operating  Facilities:  The  only  operating  facility  is 
the  principal  spillway.  The  construction  of  the  inlet 
structure  reduces  the  necessity  for  frequent  maintenance. 
There  does  not  seem  to  be  any  need  for  maintenance  on  the 
operating  facilities  other  than  intermittent  repair  as 
the  need  arises  and  occasional  discharge  of  accumulated 
sediments  in  the  pond. 

4.3  Evaluation :  Maintenance  of  the  dam  and  appurtenant  facilities 
needs  to  be  improved.  A  formal  program  of  operation  and 
maintenance  procedures  should  be  implemented, including  docu¬ 
mentation  to  provide  complete  records  for  future  reference; 

a  formal  downstream  warning  system  should  be  developed  and 
implemented;  and  a  program  of  biennial  technical  inspections 
by  a  qualified  registered  engineer  should  be  instituted. 


SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5.1  General :  Spaulding  Pond  Brook  Dam  No. 2  is  an  earth  embank¬ 
ment  dam.  It  is  200  feet  long,  12  feet  wide  at  the  crest, 
and  16  feet  high  above  streambed.  Its  principal  spillway 
consists  of  a  drop  inlet  structure  located  on  the  upstream 
slope  of  the  dam.  There  is  a  low  level  outlet  at  the  in¬ 
vert  of  the  30  inch  pipe  passing  through  the  dam,  controlled 
by  a  gate  valve,  and  there  are  two  additional  inlets  at 
higher  elevations.  A  low  level  orifice  maintains  normal 
water  level  at  elevation  159.0  feet,  while  a  high  level  in¬ 
take  on  both  sides  of  the  structure  will  pass  flood  flows 

at  an  elevation  of  166.3  feet.  Any  flows  in  addition  to 
those  that  the  30  inch  pipe  could  handle  would  pass  over 
the  100  foot  wide  emergency  spillway  on  the  left  side  of 
the  dam.  Further  left  of  the  dam  is  a  dike  about  900  feet 
long  with  a  maximum  height  of  15  feet.  A  wood  road  passing 
between  the  dam  and  dike  divides  the  available  storage  into 
two  separate  areas.  To  maintain  some  equalization  of  water 
levels  and  flows,  an  arch  culvert  passes  beneath  the  road 
between  these  two  reservoir  areas. 

The  channel  immediately  downstream  of  the  dam  is  a  riprap 
lined  excavation.  Prior  to  crossing  the  road  through  a 
24  inch  pipe  culvert,  it  is  a  natural  streambed.  After  pass¬ 
ing  beneath  the  road,  the  brook  flow  passes  through  a  small 
wetland  area  and  is  then  channeled  through  a  long  series  of 
pipes  through  the  residential  and  downtown  areas  of  Norwich, 
before  discharging  into  the  Shetucket  River  near  its  inter¬ 
section  with  the  Thames  River. 

The  total  watershed  covers  an  area  of  0.45  square  miles. 

The  upper  area  of  0.24  square  miles  is  controlled  by  Spaulding 
Pond  Brook  Dam  No.l.  The  portion  contributing  directly  to 
Spaulding  Pond  Brook  Dam  No. 2  consists  of  0.21  square  miles. 

It  should  be  noted  that  a  portion  of  the  lower  watershed 
area  has  been  added  on  by  the  construction  of  a  diversion 
ditch  by  the  SCS  located  just  to  the  left  of  the  dike.  This 
is  not  apparent  from  USGS  quadrangle  maps. 

At  the  riser  crest  elevation  of  166.3  feet,  available  storage 
at  the  site  is  approximately  25  acre  feet.  This  increases 
to  40  acre  feet  at  the  test  flood  level  and  63  acre  feet  at 
the  top  of  the  dam. 

5.2  Design  Data;  Sufficient  design  data  was  found  to  be  avail¬ 
able  from  records  of  the  Soil  Conservation  Service.  Design 


calculations,  plans,  inspection  reports,  and  as-built  draw¬ 
ings  are  on  file  both  at  the  State  and  SCS  offices. 

A  summary  of  the  available  design  data  includes  the  following 


Drainage  Area:  132  acres 

Time  of  Concentration:  0.5  hours 


Emergency  Spillway 

-  Frequency  of  use: 

-  Duration  of  flow 
through  spillway: 

-  Maximum  velocity  at 
control  section: 


Once  in  100  years 

8 . 8  hours 

6.9  f t . /sec . 


Earth  Fill 

-  Height: 

-  Volume: 

Flood  Frequency  or 
Determining  Factor 

Elev. 
(Ft.  ) 

50  yr. 

159.0 

100  yr.-6  hr. 

AMC  II 

166.3 

100  yr.  -6  hr. 

AMC  III 

167.6 

16.5  in.  rainfall 
AMC  III 

170.3 

Design  high 
water  plus  2  ft. 

172.3 

16  feet 
18,500  C 

.Y. 

Storage 
( Ac . Ft .  ) 

Inflow 

(cfs) 

Outflow 

(cfs) 

0.9 

- 

20.  9 

24.0 

205 

84 

30.2 

367 

75 

47.6 

1,  312 

1,094 

54.2 

1,928 

1,760 

5.3  Experience  Data:  While  no  day  to  day  records  are  maintained 
for  the  facility,  it  is  known  that  since  its  construction, 
no  flow  has  passed  over  the  principal  spillway  crest  or 
through  the  emergency  spillway.  The  highest  water  level, 
attained  on  January  26,  1978,  is  marked  on  the  side  of  the 
riser  (Photo  No. 4)  at  elevation  164.3  feet,  2  feet  below 
the  crest  elevation  of  the  inlet  structure  and  4  feet  below 
the  crest  of  the  emergency  spillway. 


5.4  Test  Flood  Analysis:  Based  on  the  "Recommended  Guidelines 

for  Safety  Inspection  of  Dams,"  Spaulding  Pond  Brook  Dam 
No. 2  is  classified  as  SMALL  in  size  and  as  having  a  HIGH 
hazard  potential.  The  test  flood  for  these  conditions  ranges 
from  half  the  Probable  Maximum  Flood  to  the  Probable  Maximum 
Flood  (4  PMF  to  PMF) .  Based  on  the  size  of  the  dam  and  its 
storage  capacity,  the  PMF  was  chosen  as  the  test  flood. 


Using  the  HEC-1  Flood  Hydrograph  Computer  Program  developed 
by  the  Army  Corps  of  Engineers  for  dam  safety  investiga¬ 
tions,  the  inflow  and  outflow  for  the  test  flood  were  both 
found  to  be  400  cfs  (900  CSf!)  .  As  a  basis  for  comparison, 
the  PMF  resulted  in  an  inflow  and  outflow  of  1,350  cfs 
(3,000  CSM) .  The  outflow  capacity  of  the  dam  with  water 
level  at  the  top  of  its  crest  is  2,850  cfs,  which  is  equi¬ 
valent  to  700%  of  the  routed  test  flood  outflow.  The  free¬ 
board  distance  remaining  between  the  high  water  level  of 
the  test  flood  and  the  top  of  the  dam  would  be  about  3.3 
feet.  Because  the  dam  at  Site  No. 2  is  the  second  in  a  series 
of  flood  control  structures  along  Spaulding  Pond  Brook,  the 
flood  was  also  routed  through  Dam  Site  No.l  to  take  advan¬ 
tage  of  available  storage  at  that  site. 

Dam  Failure  Analysis:  A  dam  failure  analysis  was  performed 
using  the  "Rule  of  Thumb"  method  for  estimating  downstream 
dam  failure  hydrographs,  as  developed  by  the  Corps  of  Engi¬ 
neers.  Peak  outflow  before  failure  of  the  dam  would  be 
400  cfs,  producing  a  depth  of  flow  of  about  0.5  feet  at  the 
initial  impact  area  (an  apartment  complex)  1,000  feet  down¬ 
stream  of  the  dam  and  a  depth  of  2.0  feet  at  a  housing  area 
2,500  feet  downstream.  The  calculated  dam  failure  discharge, 
based  on  an  assumed  breach  width  of  50  feet,  is  5,200  cfs, 
which  will  produce  a  depth  of  flow  of  2.1  feet  and  4.9  feet 
at  the  same  downstream  points.  Pool  elevation  at  the  time 
of  the  breach  was  assumed  to  be  at  the  level  of  the  h  PMF. 
This  means  an  increase  in  the  depth  of  flow  of  1.6  feet  and 
3  feet,  due  to  the  failure  of  the  dam.  At  the  second  point 
downstream  of  the  dam  (25+00),  the  increase  of  3  feet  in 
water  level  will  mean  a  rise  of  2  to  3  feet  above  the  sill 
elevation  of  homes  in  that  area.  The  analysis  covered  a 
distance  of  4,500  feet  downstream  of  the  dam,  as  shown  by 
the  calculations  in  Appendix  D.  Through  its  entire  length, 
this  flow  would  pass  through  densely  populated  residential 
and  commercial  areas  of  Norwich.  The  breach  of  the  dam 
could  cause  significant  downstream  damage  with  the  possible 
loss  of  more  than  a  few  lives. 

For  the  dike,  there  would  be  only  a  negligible  flow  preced¬ 
ing  the  failure.  The  calculated  dike  failure  discharge  of 
9,770  cfs,  based  on  an  assumed  breach  width  of  100  feet, 
would  produce  a  depth  of  flow  of  2.3  feet  at  a  housing  devel¬ 
opment  about  600  feet  downstream  of  the  dike.  This  means  an 
increase  in  flow  from  a  negligible  depth  before  failure  to 
a  depth  of  2.3  feet  after  failure  of  the  dike.  This  increase 
in  water  depth  can  cause  houses  in  this  development  to  be 
flooded  with  about  2  feet  of  water  above  the  sill  elevation, 
and  thereby  cause  the  possible  loss  of  more  than  a  few  lives. 
As  shown  on  the  map  of  the  Potential  Flood  Area  of  the  dam 
and  dike  failures,  the  impact  area  of  the  dike  initially 
differs  from  that  of  the  dam.  About  2,000  feet  downstream, 
however,  the  two  impact  areas  converge. 

Based  on  the  failure  analyses  of  both  the  dam  and  dike,  these 
structures  are  classified  as  having  a  HIGH  hazard  potential. 


SECTION  6 


EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations;  The  visual  inspection  did  not 
reveal  any  indications  of  structural  instability. 

6.2  Design  and  Construction  Data:  The  design  and  construe 
tion  data  consists  of  exploration  data,  design  notes, 
plans  and  as-built  drawings  prepared  by  the  U.S.  Soil 
Conservation  Service.  For  a  formal  stability  analysis 
additional  data  would  be  required. 

6.3  Post  Construction  Changes:  There  are  no  known  or  ob¬ 
served  post  construction  changes. 

6.4  Seismic  Stability:  Spaulding  Pond  Brook  Dam  No. 2  is 
located  in  Seismic  Zone  1  and,  in  accordance  with  the 
Phase  I  inspection  guidelines , does  not  warrant  seismic 
stability  analysis. 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment: 


a.  Condition:  The  visual  inspection  indicated  that 
the  dam  and  its  appurtenant  structures  were  in  good 
condition.  There  are  some  items  requiring  maintenance 

1.  Brush  removal  in  the  outlet  channel. 

2.  Removal  of  debris  from  No. 4  drain  outlet  of  the 
dike  ( Sta  14+  50 ) . 

3.  Repair  of  erosion  at  the  crest  of  the  dam  and 
dike. 

4.  Cleaning  of  the  culvert  under  the  road  crossing 
through  the  reservoir. 

b.  Adequacy  of  Information:  The  assessment  of  the 
condition  of  the  dam  is  based  on  a  review  of  exist¬ 
ing  drawings  and  the  visual  inspection. 

c.  Urgency :  The  remedial  measures  described  below 
should  be  implemented  by  the  owner  within  one  year 
of  receipt  of  this  report. 

7.2  Recommendations :  The  following  recommendations  should  be 
implemented  under  the  direction  of  a  qualified  registered 
professional  engineer. 

a.  The  downstream  slopes  of  the  dam  and  dike  should  be 
inspected  during  periods  of  high  water  levels  in  the 
reservoir. 

7 . 3  Remedial  Measures : 

a.  Operating  and  Maintenance  Procedures : 

1.  Remove  brush  from  outlet  channel. 

2.  Remove  debris  from  No. 4  drain  outlet  of  the  dike. 

3.  Repair  erosion  at  crest  of  dam  and  dike. 

4.  Clean  culvert  under  road  crossing  the  reservoir. 

Institute  a  program  of  biennial  technical  inspec¬ 
tions  by  a  qualified  registered  professional 
engineer. 


5. 


6.  Develop  a  formal  warning  system  for  downstream 
inhabitants  to  be  used  in  case  of  emergencies. 

7.  Monitor  the  project  during  and  immediately  after 
periods  of  intense  rainfall  and  check  for  possible 
seepage.  Keep  a  record  of  flood  pool  levels  for 
future  reference  purposes. 

7.4  Alternatives :  There  are  no  practical  alternatives  to  the 
above  recommendations . 


VISUAL  INSPECTION  CIUCKLISI 
PAR  I  Y  OKUAfJi  7AI  ION 


PROJECT  SPAULDING  PONE  DAM  §2  DATE  April  8,  1981 

7 9  am  -  12  noon 

WEATHER  Clear,  60's 

W.S.  ELEV.  _ U.S. _ DN.S 

PARTY : 


1. _ 

John  Lenard  -  L.D.E.I. 

6.  Karl  Acimovic  -  L.D.E.I. 

2 _ 

Michael  Dilaj  -  L.D.E.I. 

7. 

3. 

Michael  Romanouski  -  L.D.E.I. 

8. 

4. 

Mark  Vasington  -  L. D. E.  I. 

9. 

« 

5 _ 

Gonzalo  Castro  -  G.E.I. 

10. 

1  — 

PROJECT  FEATURE 

Geotechnical 

INSI’CCTC.O  BY  REMARKS 

Gonzalo  Castro 

2. 

Structural ,  Civil 

John  Lenard 

:  3.  _ 

Hydraulics,  Hydrology 

Karl  Acimovic,  Michael  Dilaj 

1  4- 

Survey,  Civil 

Michael  Romanouski 

I  r  ' 

Survey 

Mark  Vasinqton 

, 

! 

8. 

9. 

10. 


i 

i 
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periodic  iNSi'f  ction  mi cki  im 


PROJECT  SPAULDING  POND  DAM 

PROJECT  ITATURC  _ 

D I  SC  I  PI.  IOC _ 


DATE  April  8,  1961 

flAML  _ 

NAME 


_ AREA  EVALUATED 

DAM  EMBANKMENT 


Crest  Elevation 


172.  3  ft. 


CONDITION 


Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 
Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 


159.4  ft.  (9  feet  below 
structure ) 

To  elevation  164.3  ft. 


top  of  inlet 


None  observed. 

Not  applicable. 

None  observed.  Ruts  due  to  vehicle 
and  foot  traffic. 


None  observed 


Too  irregular  to  judge. 
Too  irregular  to  judge. 
Good. 


Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Slouqhinn  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking  at  or  Near 
T  oe 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boi Is 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


None. 


Several  footpaths ,  no  significant 
erosion. 

None. 

Large  riprap  below  el.  161.5.  Good 
condition. 

None  observed. 

None  observed. 


None  observed. 

Drainage  trench.  Two  8  inch  outlet 
pipes  discharging  a. 0.1  and  0.2  gvm. 
None  known. 

None  known. 

Grass ,  long.  No  trees  or  brush. 


Vegetation 


A-  g 


PERIODIC  1  flSI'l  CT  ION  CHI  CM  I  *, ! 


PROJECT 


SPAULDING  POND  DAM 


PROJECT  I  f A T IJRI . 


UISCIPL INI 


OA1 1  April  3,  1931 


AREA  EVALUATED 


DIKE  EMBANKMENT 
Crest  Elevation 
Current  Pool  Elevation 
Maximum  Impoundment  to  Date 
Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Aliqnment 

Horizontal  Aliqnment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespass inq  on  Slopes 

Slounhinq  or  Erosion  of  Slopes  or 
Abutments 


CONDI  I  ION 


172.3  ft. 

None 

To  elevation  164.3  ft. 

None  observed. 

Not  applicable 

None  observed.  Ruts  due  to  traffic. 

None  observed. 

Too  irregular  to  judge. 

Too  irregular  to  judge. 

Good. 


Not  applicable. 


Several  footpaths .  No  significant  erosion. 
None  observed. 


Rock  Slope  Protection  -  Riprap  Failures  No  slope  protection. 


Unusual  Movement  or  Crackinq  at  or 
Near  Toes 

Unusual  Embankment  or  Downstream 
Soepuqo 

Pi  pi nq  or  Hoi  1 s 
Foundation  Drainaqe  Features 


Toe  Drains 


Instrumentation  System 
Vegetation 


None  observed. 

Some  apparent  seepage  at  maximum  section 
left  of  drainage  outlet  #4.  Small  head 
due  to  ponding  of  water  upstream  in  low 
area. Generally  dike  is  above  water  level. 

None  observed. 

Drainage  trench  three  outlets.  No  dis¬ 
charge  except  drain  f! 4 . 

None  known . 

None  knaon. 

Grass,  long.  No  bushes. 


PERIODIC  !  NSPEC1  ION  CHI  CKl  IM 


PROJECT 

SPAULDING  POND  DAM 

HAM 

Apr-;  1 

8,  1981 

PROJECT 

I  f  ATURE 

NAME 

DISC1PLI 

[ME 

NAME 

AREA  EVALUATED 

CONDITION 

OUTEET  WORKS  -  INTAKE  CHANNEL  AND 

INTAKE  STRUCTURE 

a.  Approach  Channel 

No  approach  channel. 

Slope  Conditions 

Bottom  Condi tions 

Rock  Slides  or  Falls 

Lop  Room 

Debris 

Condition  of  Concrete  Lining 

Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 
Stop  Lops  and  Slots 


Good. 

Good. 


PERIODIC  INSPECT  ION  Clll  CM  IS! 


PKOJi CT  SPAULDING  POND  DAM 

UAH 

project  rr Amur 

riAMr 

DISCIPLINE 

NAME 

AREA  EVALUATED 


OUTLET  WORKS  -  CONTROL  TOWER 


Avril  3,  1981 


CONU1T ION 


a. 


b. 


I 


I 


Concrete  and  Structural 
General  Condition 
Condition  of  Joints 
Spall ing 

Visible  Reinforcing 
Rustinq  or  Staininq  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 
Mechanical  and  Electrical 
Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Liqhtninq  Protection  System 

Emergency  Power  System 

Wiring  and  Lighting .System  f 


Good. 

Good. 

Hone  observed. 
None  observed. 
None  observed. 
None  observed. 

None  observed. 

None  observed. 
None  observed. 
Not  applicable 


PERIODIC  I  No  I'l  CT  ION  CllFCKl 


PROJECT 


SPAULDING  POND  DAM 


PROJECT  TLA  HIRE 


DATE 

NAME 


April  8 ,  1981 


DISCIPLINE 


AREA  EVALUATED 

CONDITION 

-  - —  -  - -  -  ■—  4 

OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

General  Condition  of  Concrete 

1 

Good. 

Rust  or  Staining  on  Concrete 

None  observed. 

Spalling 

None  observed. 

Erosion  or  Cavitation 

None  observed. 

Cracking 

None  observed. 

Alignment  of  Monoliths 

Not  applicable. 

Alionment  of  Joints 

Not  applicable. 

Numbering  of  Monoliths 

Not  applicable. 

I 

i 


PERIODIC  INSPECT  ION  CHI  CKI  IM 

SPAULDING  POND  DAM  April  8,  1981 

PROJECT _  DAI  [ 

PROJECT  NATURE _  NAME  _ 


DISCIPLINE 

NAMI  1 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 

OUTLET  CHANNEL 

General  Condition  of  Concrete 

None 

Rust  or  Staining 
Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 


Good  condition .  Large  riprap. 
Not  applicable . 


Condition  of  Discharge  Channel 


Good.  Some  growth  op  brush. 


PERIODIC  INSPECTION  CIlfCKl 


RD  a  CT  SPAULDING  POND  PAM 


Arril  8 


PKUJECi  FEATURE 


DISCIPLINE 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SPILLWAY  WEIR,  APPROACH 
"AND  DISCHARGE  CHANNELS . 


Approach  Channel 


No  approach  channel. 


General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanqing  Channel 
Floor  of  Approach  Channel 


Weir  and  Training  Walls 
General  Condition  of  Concrete 


Rust  or  Staining 


Open  earth  channel,  grassy  surface 
Not  applicable. 

Not  avplicable. 


Spal 1 i nq 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 


Not  applicable. 
Not  applicable. 
Not  applicable. 


Drain  Holes 
c.  Discharge  Channel 


General  Condition 


Not  applicable. 


Good,  grass-covered. 


Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 


None . 


None. 


Floor  of  Channel 


Ot  her  0t)c,  tructions 


None  observed. 


Other  Comments 


y:?yy7s 


PERIODIC 

PROJECT  SPAULDING  POND  DAM 

PROJECT  1  I  A1URE _ _ 

DISCIPLINE 


_ AREA  EVALUATED 

OUTLET  WORKS  -  SERVICE  R R T DGE 
a .  Super  Structure 
Bearinqs 
Anchor  Bolts 
Bridqe  Seat 
Longitudinal  Members 
Underside  of  Deck 
Secondary  Bracing 
Oeck 

Drainaqe  System 
Rai 1 i nqs 

Expansion  Joints 


INSPECT  ION  CHECKLIST 

_  OAir  April  ? ,  198 

_ _ _  NAME  _ _ 

_ _ NAME 


_ CONDITION 

There  is  no  ser^jioe  brid. . 


Pa  i  nt 

b.  Abutment  A  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridqe 


Condition  of  Seat  &  Backwall 


APPENDIX  B 

ENGINEERING  DATA 


IJ 


Photo  1.  Bronze  plate  at  dam  with  project 
information. 


Photo  2. 


Footpath  and  vehicle  rut  running  aljn^, 
crest  of  dam.  Note  runoff  erosion 
developing  along  path. 


US  ARMY  ENGINEER  01V.  NEW  ENGLAND 

CO*M  0*  ENGINEERS 
WALTHAM,  MASSACHUSETTS 


LENARD  DILAJ  ENGINEERING,  INC. 

•  TONSS. CONNECTICUT 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FED.  DAMS 


SPAULDING  POND  DAM  #2 
NORWICH, CONNECTICUT 


CT  00203 
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Photo  5. 


Inlet  side  of  culvert  at  the  road 
between  the  dam  and  dike  storage  areas 
Note  small  bush  growing  at  invert  and 
missing  asphalt  coating  in  the  culvert 
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Photo  6.  Discharge  side  of  same  culvert.  Note 
siltation  and  vegetation  in  flow  path, 


US  ARMY  ENGINEER  01V.  NEW  ENGLAND 


court  or  tNOiNttat 


LENARD  DILAJ  ENGINEERING,  INC. 

tTOnnt.cOMtttCTicuT 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FED.  DAMS 


SPAULDING  POND  DAM  #2 


NORWICH , CONNECTICUT 


CT  00203 


MAY  1981 


v.  •  iv.vivV 


Photo  8.  Twenty-four  inch  corrugated  metal  culvert 
crossing  the  road  below  the  dam. 


US  ARMY  ENGINEER  DIV.  NEW  ENGLAND 
court  or  inoihicri 
WALTHAM,  MAISACHUICTTI 


LENARDDILAJ  ENGINEERING,  INC. 

(TOHRt.COHNICTICUT 
■HOINCt A 


NATIONAL  PROGRAM  OF 
INSPECTION  OF 
NON-FED.  DAMS 


SPAULDING  POND  DAM  #2 


NORWICH,  CONNECTICUT 


CT  00203 
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Photo  9.  View  of  dike  from  left  abutment. 


Photo  10.  Silted  drain  outlet  No. 4  near  center 
of  dike. 


US  ARMY  ENGINEER  DIV.  NEW  ENGLAND 


LENARD  DILAJ  ENGINEERING,  INC. 

•  tOimt.CONNtC  TICUT 


SPAULDING  POND  DAM  #2 


NORWICH,  CONNECTICUT 


CT  00203 


MAY  1981 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC 


COMPUTATIONS 


LENARD  &  DILAJ  ENGINEERING,  INC. 

1066  Storrs  Road 
STORRS,  CONNECTICUT  06268 

(203)  429-7308 


JOB  ts  'Is  J'S)/  i  ^ 

SHEET  NO _ /  _  __  __  _  01  _  ^ 

CALCULATED  BY  _ DATE _ ^' / 4 

CHECKED  BY _ _ _ _ _ DATE _ 


SCALE_. 


DETERMINATION  OF  SPILLWAY  TEST  FLOOD* 


A.  SIZE  CLASSIFICATION 


Based  on  either  storage  or  height 


Storage  50-999  Ac. -Ft. 
Height  25-39  Ft. 


Intermediate 


Storage 

Height 


1 , 000-50 ,000  Ac. Ft. 
40-100  Ft. 


THIS  DAM: 


^4  £7T 


Storage  More  than  50,000  Ac. -Ft. 
Height  Greater  than  100  Ft. 


B. 


Large 

HAZARD  POTENTIAL  CLASSIFICATION 


Category 
Low 

Significant 


Loss  of  Life 

None  expected 

Few _ 

More  than  few 


Hazard  Classification  /// ^ H 


Economic  Loss 

Minimal 
Appreciable 
([^Exces  sive^) 


C.  HYDROLOGIC  EVALUATION  GUIDELINES 


Hazard 


Size 


Low 


Small 

Intermediate 

Large 


Significant 


Spillway  Test  Flood 


Small 

Intermediate 

Large 

C^SmalT^1 

Intermediate 

Large 

A 


Spillway  Test  Flood 


50  to  100-Year  Frequency 
100-Year  Frequency  to  PMF 
h  PMF  to  PMF 


100-Year  Frequency  to  H  PMF 

H  PMF  to  PMF 

PMF 


2 

pMf- 

PMF 


*  Based  upon  "Recommended  Guidelines  for  Safety  Inspection  of 

Dams"  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 

November  1976. 
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STATE  OF  CONNECTICUT 

WATER  RESOURCES  COMMISSION 
State  Office  Building  *  Hartford  15,  Connecticut 

January  16,  I9u7 

CONSTRUCTION  PERMIT  FOR  DAM 


City  of  Norwich  TOWN:  Norwich 

Norwich,  Connecticut  RIVER:  Shetucket  River 

TRIBUTARY :  unnamed 

Attention:  Mr.  Harold  M.  Welz,  Director 
Public  Works 


Your  application  for  a  permit  to 


(X£086CX  ) 

(construct) 


a  dam  on  an  unnamed 


-tributary  to  Shetucket  River,  known  as  Spaulding  Pond.  Site  #2 


in  the  Town  of  Mnrwir-h 


in  accordance 


with  plans  prepared  by  the  Soil  Conservation  Service 
dated  December  1Jo5  has  been  reviewed. 


The  construction,  in  accordance  with  those  plans,  is  APPROVED  under  the 
conditions  which  follow.  ' 


I.  The  Commission  shall  be  notified  as  follows: 

A)  When  construction  is  started 

B)  When  foundation  ia  excavated 

C)  When  dam  ia  complete  and  beiore  water  ia  impounded 

D)  When  project  ia  complete  and  ready  lor  final  inspection 


II,  This  permit  with  the  plans  and  specifications  must  be  kept  at  the 
site  of  the  work  and  made  available  to  the  Commission  at  any  time 
during  the  construction. 

III.  If  any  changes  are  contemplated  or  required,  the  Commission  must 
be  notified  and  supplementary  approval  obtained. 

IV,  If  the  construction  authorized  by  this  permit  is  not  started 
within  2  years  _  of  the  date  of  this  permit  and  com¬ 
pleted  within  2  year*  of  the  same  date,  this  permit  must- 

be  renewed. 


V.  Additional  requirements  - 


Your  attention  is  directed  to  Section  25-112  of  the  1958  Revision  of 
|  the  General  Statutes  which  states  in  part  regarding  this  Construction  Per¬ 
mit:  "A  copy  of  the  permit  shall  be  sent  to  the  town  clerk.”  The  enclosed 
carbon  copy  of  this  permit  is  the  copy  intended  for  the  town  clerk  and  it 
is  your  obligation  to  duly  file  this  copy. 


Your  attention  is  further  directed  to  Section  25-115  of  the  1958 
Revision  of  the  General  Statutes  -  "Liability  of  Owner  or  Operator. 

Nothing  in  this  chapter  and  no  order,  approval  or  advice  of  the  Commission 
or  a  member  thereof,  shall  relieve  any  owner  or  operator  of  such  a  structure 
from  his  legal  duties,  obligations  and  liabilities  resulting  from  such 
ownership  or  operation.  No  action  for  damages  sustained  through  the  partial 
or  total  failure  of  any  structure  or  its  maintenance  shall  be  brought  or 
maintained  against  the  state,  a  member  of  the  Commission  or  the  Commission, 
or  its  employees  or  agents,  by  reason  of  supervision  of  such  structure 
exercised  by  the  Commission  under  this  chapter." 


The  Commission  cannot  convey  or  waive  any  property  right  in  any  lands 
of  Lne  State,  nor  is  this  permit  to  be  construed  as  giving  any  property 
rights  in  real  estate  or  material  or  any  exclusive  privileges,  nor  docs 
it  authorize  any  injury  to  private  property  or  the  invasion  of  private 
rights  or  any  infringement  of  federal,  state  or  local  laws  or  regulations. 


Your  attention  is  also  directed  to  Section  26-134  of  the  1958  Revision 
of  the  General  Statutes  -  "Obstructing  Streams.  No  person  shall,  unless 
authorized  by  the  director,  prevent  the  passing  of  fish  in  any  stream  or 
through  the  outlet  or  inlet  of  any  pond  or  stream  by  means  of  any  rack, 
screen,  weir  or  other  obstruction  or  fail,  within  ten  days  after  service 
upon  him  of  a  copy  of  an  order  issued  by  the  director,  to  remove  such 
obstruction."  The  address  of  the  State  Board  of  Fisheries  and  Game  is 
State  Office  Building,  Hartford,  Connecticut. 


Very  truly  yours , 

WATER  RESOURCES  COMMISSION 


WSM:hny 


By :  s*  +  * ,  ... 

William  S.  Wise 


/  1  A 
.  v/  /  '  ' 


,  Director 


cct  Fish  &  Gome 


J.  Macchi 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 


SOIL  CONSERVATION  SERVICE 

Laur.ii.jlu  Professional  lv.vk 
Starrs,  Connecticut  CChcJ 


August 


30, 


10 


llr.  Harold  H.  Ualz 
Director  of  Public  Works 
City  of  Norwich 
Norwich,  Connecticut  06360 

Dear  Hr.  l.’alz: 

In  accordance  with  the  recommendation  made  by  Hr.  Leech i  the  following 
information  will  provide  you  with  a  guide  as  to  when  it  would  La  advisable 
to  close  the  Park  roads  to  eliminate  possible  accidents  due  to  emergency 

spillway  discharges. 

The  principal  spillway  (pipe  conduit)  hydrograph  iz  based  on  3  inches  of 
rainfall  end  associated  runoff  of  about  4  inches  or  for  a  rainfall  of 
about  5  inches  under  normal  conditions  the  emergency  spillway  may  not 

operate. 

The  required  capacity  of  the  emergency  spillway  is  based  on  a  rainfall  of 
over  16  inches  and  15  inches  of  runoff. 

Under  this  condition  the  emergency  spillway  would  begin  to  discharge  about 
2.5  hours  after  the  start  of  the  design  storm.  Uhcn  the  pool  is  0.6  foot 
below  the  crest  of  the  emergency  spillway  or  1.2  feet  be lea'  the  top  of  the 
Inlet  riser,  there  would  be  27 -acre -feet  of  temporary  storage  which  could 
result  from  2.5  inches  of  runoff  or  about  3.5  inches  of  rainfall. 

Time  and  intensity  arc  factors  which  arc  not  apparent  in  the  two  condition: 

above. 

It  is  suggested  that  the  Park  reads  be  closed  when  tharo  is  continuing 
intensive  rainfall  following  rainfall  of  3  to  4  inches  ivi  in  two  hours, 
or  when  the  flood  pool  is  1.2  feet  below  the  top  of  the  in:.  ;:  riser  (.f-te  : 

and  still  rising. 


T.  It.  Hire 

State  Conservation  Engineer 

cc:  / 

Hr.  A.  J.  Macchi  /  STATE  WATER  RESOURCES 

COMMISSION 

RECEIVED 

SEP  1  01968 

ANSWERED  _ _ _ 

REFERRED _ 


STATE  OF  CONNECTICUT 

WATER  RESOURCES  COMMISSION 
State  OrFifF  Building  •  Hartford  15,  Connecticut 

September  17,  1568 


F  F  |C  F  hLILOINC 


CERTIFICATE  OF  APPROVAL 


City  of  Norwich 

Norwich,  TOWN:  Norwich 

Connecticut  RIVER:  shetucket  River 

TRIBUTARY :  unnamed 

CODE  NO.:  7  14.7  Su.2  Ul.3 

Attention 1  Mr.  Harold  M.  Walz,  Dir. 

Public  Works 

Dear  Mr.  Walzi 

NAME  AND  LOCATION  OF  STRUCTURE:  Spaulding  Pond  Dam  Site  #2  approximately 
200  feet  north  of  Mohegan  Park  Road  and  approximately  800  feet  west  of 
Curtia  Street  in  the  Town  of  Norwich 

DESCRIPTION  OF  STRUCTURE  AND  WORK  PERFORMED:  Construction  of  an  earth 
dam  approximately  180  feet  in  length  and  9  feet  in  height  and  an  earth 
dike  appxoxina  tely  1120  feet  in  length  and  19  feet  in  height  in  accordance 
with  plana  prepared  by  the  U.  S.  Department  of  Agriculture,  Soil  Con¬ 
servation  Service  dated 1 


CONSTRUCTION  PERMIT  ISSUED  UNDER  DATE  OF:  January  16,  1967 


This  certifies  that  the  work  and  construction  included  in 
the  plans  submitted,  for  the  structure  described  above,  has  been 
completed  to  the  satisfaction  of  this  Commission  and  that  this 
structure  is  hereby  approved  in  accordance  with  Section  25-114 
of  the  1958  Revision  of  the  General  Statutes. 


The  owner  is  required  by  law  to  record  this  Certificate  in 
the  land  records  of  the  town  or  towns  in  which  the  structure  is 

located. 

WATER  RESOURCES  COMMISSION 


J.  J.  Curr' 


Di rec tor 


-  .  .  -  .  .  * . » .>  A  A  V* 

v*  “  *  v*  •- '  "v.”  .O.  '  '  O  »v  **  -J 


- U  S  DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE - 1 

This  floodvater  retarding  dam  is  located  on  Spaulding  Pond  Brook,  inanedi- 
ately  outside  the  northerly  limit  of  the  City  of  Norwich.  Sheet  4  of 
this  report,  together  with  the  Norwich  7.5  minute  quadrangle  published  by  i 
the  U. S.  Geological  Survey,  may  be  used  to  locate  the  structure  more 
accurately. 

i 

A  summary  of  pertinent  design  information  is  given  on  sheet  2  of  this  j 

report. 

Criteria  and  procedures  used  in  this  design  are  given  in  the  following 
Soil  Conservation  Service  publications: 

National  Engineering  Memorandum  No.  27,  Limiting  Criteria  for  the 
Design  of  Earth  Dams 

National  Engineering  Memorandum  No.  42,  Reinforced  Concrete  Pipe  1 

Drop  Inlet  Barrels 

National  Engineering  Memorandum  No.  50,  Drop  Inlet  Spillway  ! 

Standards 

National  Engineering  Handbook  No.  4A,  Hydrology  ! 

National  Engineering  Handbook  No.  5,  Hydraulics 
National  Engineering  Handbook  No.  8,  Geology 
Engineering  Division  Technical  Release  No.  2,  Earth  Spillways 
Engineering  Division  Technical  Release  No.  5,  Structural  Design  of 
Underground  Conduits 

Engineering  Division  Technical  Release  No.  10,  Storage- Floodvater 
Retarding  Structures 

,  Engineering  Division  Technical  Release  No.  12,  Procedure  for 

'  Computing  Sediment  Requirements  for  Retarding  Reservoirs 

Weather  Bureau  Technical  Paper  No.  40 
Weather  Bureau  Technical  Paper  No.  29 

This  structure  is  one  of  two  flood  retention  structures  designed  to  reduce 
flood  damages  in  the  flood  plain  of  this  watershed.  It  will  retard  the 
runoff  from  a  100-year  frequency  storm  without  discharge  occurring  in  the  | 
emergency  spillway.  j 

i 

The  results  of  hydrologic  and  hydraulic  computations  are  given  on  sheet  3  1 

of  this  report. 

i 

This  structure  consists  of  a  compacted  earth  fill  with  a  cutoff  extending 
into  the  foundation.  A  drainage  system  is  located  under  the  downstream 
portion  of  the  fill  to  collect  and  safely  discharge  any  seepage  that  may 
develop  through  the  embankment  and  foundation  with  the  impoundment  of 
floodvater a. 

The  principal  spillway  la  a  drop  inlet  structure  consisting  of  a  two-stage 
reinforced  concrete  riser,  30-lach  diameter  conduit  of  reinforced  concrete 
water  pipe,  end  a  riprap  outlet  baain  to  dissipate  energy  at  the  outlet 
end  of  the  conduit. 

'  The  emergency  spillway  is  designed  as  an  earth  cut  in  the  left  abutment. 

! 


ENGINEERING  a  WATERSHED  PLANNING  UNIT,  UPPER  UAKHr,  PA 


u  S  DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 

DESIGN  REPORT  SUMMARY 


I,  Watershed  data 

A.  Structure  class 

B.  Drainage  area 

C.  Time,  of  concentration  -  Tc 

D.  Hydrologic  curve  number  - 

1.  Moisture  condition  II 

2.  Moisture  condition  III 


Principal  spillway 

A.  Conduit 

1.  Size  (I.D.J 

2.  Length 

B.  Riser 

1.  Size 

2.  Height 

C .  Weir  length 

D.  Orifice  size 

E.  Pond  drain  size 

F.  Type  of  energy  dissipator 


Emergency  spillway 


12  *  20 
12 

riprap  basin 


Width  ~  100  --  rT" 

Side  slopes  3:1 

Length  of  level  section  100  _  Jt' 

Exit  slope  0.021 _  *  t\A't ' 

Maximum  velocity  at  control  section  (u.H.W. )  6.9  It /Sec. 

Duration  of  flow  (D.H.W. )  through  emergency  spillway  lirs, 

Frequency  of  use  once  in  100-years 


Ft /Ft. 
•t/Sec. 


IV.  Earth  fill 

A.  Height 

B.  Volume 

C .  Compaction 


16 

18.500 
Class  A 


SETTLED  T6P  OF  PAM  I7?.3 


COMPETED  FILL 


varies 


CUThFF  TRENCH 


SEEPAGE  DRAIN 


— 1 3  f— 


Typical  Cross  Section 

ENGINEERING  ft  WATERSHED  PLANNING  UNIT,  UPPER  DARBY,  PA 


DEPARTMENT  OF  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 
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ENGINEERING  6  WATERSHED  PLANNING  UNIT,  UPPER  DARBY,  PA 


u  s  oepa'-  toMii.'omjwr 

SOIL  CONSOn  A  I  w/M  stRVI CL 

iP/?OJ£CT 

Spaulding  Pond  Brook,  Site  #2 

'CHECKED  BY  ”  \DATE  JOB  NO 

.  _  ,  CN  425-11 

...  ..  .  .  ISHEET  1  OF  _ 

In  view  of  the  scarcity  of  borrow  material  at  Site  No.  1  where, 
as  a  final  resort,  borrow  was  taken  from  the  pool,  it  was  decided 
to  utilize  the  available  borrow  in  the  pool  at  Site  No.  2  and  account 
for  the  resulting  flood  storage  in  the  routings.  This  additional 
storage  allowed  the  top  of  dam  to  be  lowered  3.5*  below  the  work  plan 
estimate,  resulting  in  a  considerable  decrease  of  compacted  fill.  The 
borrow  removal  also  saved  the  cost  of  excavating  a  ditch  from  the  woods 
road  to  the  riser  to  allow  drainage  of  the  pool  area  east  of  the  woods 

road.  The  increased  storage  permitted  the  emergency  aplllway  to  be 

lowered  approximately  4*  below  the  work  plan  estimate  which  then 
allowed  the  spillway  to  be  moved  from  the  right  abutment  to  the  left 
abutment.  Not  only  did  this  save  the  cost  of  excavating  approximately 
600  c.y.  of  rock,  but  appears  to  present  a  much  more  useable  source  of 
borrow  raatferlal.  The  flood  storage  obtained  by  the  removal  of  borrow 
will  be  verified  after  excavation. 

The  Principal  Spillway  elevations  were  established  by  three  main 
factors : 

1.  an  elevation  low  enough  to  allow  Che  use  of  as  much  storage 
east  of  the  woods  road  as  feasible. 

2.  the  presence  of  rock  near  the  outlet  end  of  the  pipe  and  in 
the  outlet  channel. 

3.  an  elevation  at  the  inlet  end  to  which  the  pool  borrow  area 
(Borrow  Area  "A")  could  be  drained  during  excavation. 

The  orifice  was  located  at  elevation  159.0  with  the  proposed  limit 
of  borrow  excavation  at  elevation  158.5  to  insure  the  provision  of 
sufficient  sediment  storage. 

The  flood  routing  were  based  upon  the  runoff  from  the  entire  water¬ 
shed  (0.207  sq.uil. )  initially  neglecting  the  fact  that  the  pool  ar»a 
was  divided  by  a  saddle.  To  Che  inflow  hydrographs  were  added  the 
respective  outflows  from  Site  No.  1,  with  the  exception  of  the  high 
stage  hydrograph.  Here,  lacking  a  high  stage  routing  for  Site  No.  1, 
the  principal  spillway  outflow  bydrograph  (AMCIII)  was  added  to  the 
high  stage  Inflow  hydrograph  (AMCXZ)  yielding  slightly  conservative 
results.  The  outflow  from  Site  No.  1  was  lagged  1/2  hour  to  account 
for  the  travel  time  plus  retardance  due  to  both  localized  pockots  of 
valley  storage  and  a  restriction  created  by  a  small  road  culvert. 

During  the  initial  stages  of  design,  consideration  was  given  to  a 
second  principal  spillway  through  tha  dike  east  of  the  woods  road  which 
would  serve  to  drain  tha  small  pool  area.  This  would  have  been  required 
to  discharge  approximately  12.8  A ?  through  the  dike  and  out  of  the 
watershed.  As  an  alternative  to  this,  it  was  decided  to  place  a 
connacting  culvort  under  tha  woods  road  (under  the  gas  transmission 
line).  The  capacity  of  tha  culvart  was  then  checked  using  both  the 


computation  sheet 
SCS  S23  REV  s  sa 


ST  A  TE 

Connecticut 

BY  'DATE 

VHL 

SUBJECT 

NARRATIVE 
A.  General 


.  "’a  . 


COMPUTATION  SHEET 
SCS  S23  REV  5  Sa 


U  S  OEPAH  /  Mt.  V  I  OF  AORk.  ljL  ! 
SOIL  CONSERVATION  SERVICt 


Spaulding  Pond  Brook,  Si to  #2 

^CHECKED  BY  "  \DATE  I  JOB  NO 

] _ j  CN  425-iI 

_  _ _  i SHEET  .  -  OF 

principal  spillway  scorn  and  tha  emergency  spillway  design  storm 
Co  insure  that  it  did  not  retard  flow  from  the  main  pool  to  the 
snail  pool.  During  the  principal  spillway  storm,  flow  through 
the  culvert  was  mainly  out  of  the  main  pool,  but  at  T*3.9~  hrs. 

(w. a.  elevation  slightly  below  the  emergency  spillway  crest)  the 
flow  reversed,  thus  precluding  the  possible  existence  of  a  higher 
stage  in  the  mala  pool. 

During  the  emergency  spillway  design  storm  flow  through  the  culvert 
is  again  mainly  directed  out  of  the  main  pool.  At  T-2.1  hr.  the 
water  surfaces  equalise  only  to  have  the  water  surface  elevation  in 
the  mala  pawl  again  rise  above  that  east  of  the  woods  road.  At  T-2 . 4' 
hr.  flew  across  the  woods  road  accurs  (from  west  to  east)  equalising 
tha  water  surfaces  before  the  Design  High  Water  Elevation  is  attained, 
thus  not ‘affecting  the  routine. 

B.  Connecting  Culvert  Flow  Computations 

These  computations  consist  of  determining,  for  each  of  the  two  pool 
areae,  the  amount  of  inflow  during  a  given  time  Interval  and  the 
resulting  water  surface  alavatlona.  The  amount  Of  inflow  was 
detarmlned  from  tha  area  between  the  Inflow  and  outflow  hydrographa 
for  the  given  time  interval.  The  resulting  water  eurface  elevations 
were  then  used  to  determine  tha  amount  of  flow  through  the  connecting 
culvert  during  tha  time  interval  from  the  head-discharge  curve.  The 
Q*v  curve  was  determined  by  aa aiming  that  tha  flow  varlod  from  a 
maximum  value  at  tha  beginning  of  the  time  interval  to  sero  at  the 
end  of  the  interval  (water  surf,  elevs.  equal  @  end  of  Interval). 

This  was  found  not  to  ba  the  case,  but  rather  that  the  flow  was 
greater  than  sero  at  tha  end  of  the  interval,  thus  resulting  with  a 
larger  value  of  average  flow.  This  was  corrected  by  determining,  at 
the  end  of  each  time  Interval,  the  Increase  in  Q  from  the  resulting 
water  surface  elevations  at  the  end  of  that  interval. 

The  water  surface  profiles  through  the  culvert  were  used  to  obtain 
the  amount  of  flow  and  tha  resulting  gradient  between  the  water  sur¬ 
face  elevations  at  each  end  of  the  culvert  before  full-pipe  flow 
occurred. 
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STORAGE  ALLOCATION 

Depth  at  Dam  Surface  Area 

Volume 

(feet)  (acres) 

(ac.  ft 

Sediment: 

1.4 

1.0 

0.4 

Floodvater:  ' 

14.0 

8.S 

45.0 

ace  Geology  end  Physiography 

Site  No.  2  at  Spaulding  Pond  Brook  la  located  In  Che  Bastara 
Metamorphic  Highlands  of  Coanactlcut.  The  area  of  the  alta 
la  of  gentle  topographic  expression  set  In  a  region  of  moderate 
to  steep  relief.  The  structure  consists  of  a  main  dam  approxi¬ 
mately  285  feat  long  and  an  adjoining  dike  approximately  1200 
feet'  long.  The  centerline  of  the  dam  crosses  a  pond  impounded 
by  a  small  concrete  and  granular  fill  dam.  The  right  and  left 
abutments" (looking  downstream)  have  slopes  of  approximately 
9  percent  each. 

The  bedrock  as  exposed  and/or  encountered  in  drilling  la  the 
Putnam  Gneiss  of  probable  Precambrian  age.  This  formation  is 
composed  of  four  different  mappabla  phases;  the  predominant 
one  In  the  watershed  being  the  Sllllmanite-plnite  schist.  Rocks 
of  this  phase  are  gray  to  brown  and  medium  to  coarse-grained. 
Principal  mineral  constituents  are  quartz,  biotite,  feldspars, 
and  iron  minerals.  Surflcial  deposits  are  of  glacial  origin 
consisting  almost  primarily  of  a  thin  layer  of  till  which 
generally  reflects  the  bedrock  topography  and  is  referred  to  as 
ground  moraine.  Within  the  till  highly  varied  soil  types  may 
be  found  ranging  from  stream-deposited  sands  and  gravels  to 
compact  clayey  tills.* 

No  structural  features  ware  observed  at  the  site.  Strike  of 
the  bedrock  la  net  consistent  in  the  watershed  because  of  the 
distortion  of  the  rook;  however  the  dip  as  observed  in  moat 
eases  is  vary  staap  but  again  varying  considerably  in  direction. 
Present  channel  conditions  are  stable  and  no  erosion  problem  is 
anticipated  since  the  outlet  of  the  channel  is  on  bedrock. 
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II.  Subsurface  Geology 

A.  Centerline  of  Dam 

Thirteen  holes  were  drilled  either  on  or  near  the  center¬ 
lines  of  the  proposed  dam  and  dike.  All  holes  were 
sampled  with  a  split-spoon  sampler  using  standard  penetra¬ 
tion  resistance  and  all  bedrock  was  diamond  cored  to  a 
minimum  penetration  of  5.0  feet.  All  holes  drilled  en¬ 
countered  bedrock  with  the  exception  of  #54  which  went  to 
a  depth  of  21.0  feet  where  the  blow  count  on  the  sampling 
spoon  was  in  excess  of  250  blows  per  feet. 

The  material  encountered  in  all  holes  with  the  exception 
of  thoee  in  or  on  the  periphery  of  the  existing  pond  (holes 
53  and  54)  is  essentially  the  same;  that  being  very  fine  to 
'floe  grained  poorly  graded  sand  with  varying  amounts  of 
non-plastic  fines.  Generally  the  blow  count  indicates 
that  the  sand  has  ft  dense  to  very  dense  relative  density 
beyond  a  depth  of  5.0  feet.  Characteristic  with  the 
morainal  type  cover,  very  little  stratification  is  present 
in  those  areas  drilled  and  that  which  may  occur  is  very 
local  and  not  extenaiva.  In  hole  53  which  was  drilled  in 
the  existing  pond  from  a  barge,  about  2.5  feet  of  highly 
plastic  silt  waa  penetrated  immediately  underlain  by  a 
very  dense,  very  fine  grained  aand.  Fragmental  rock  up  to 
1"  size  was  present  throughout  the  section  and  was  estimated 
5  to  10  percent  by  volume.  In  hole  54,  a  very  fine  grained 
sand  v-ififa  associated  lew  plasticity  fines  was  drilled.  This 
zone  (visually  identified)  was  encountered  at  8.0  feet  and 
extended  to  13.5  feet. 

The  bedrock  profile  on  the  basis  of  exposure  and  drill  hole 
lnfonsation  is  highly  Irregular  and  does  not  assume  any 
reliable  lateral  continuity.  The  bedrock  varies  considerably 
in  texture,  type  and  mineral  constituents.  The  bedrock  which 
is  primarily  the  schist  phase  of  the  Putnam  Gneiss  formation, 
ranges  from  a  very  fine  grained  biotltlc,  feldspathic  schist 
to  a  highly  quartzltlc  schist  where  the  rock  texture  is 
almost  massive.  Bedding  planes  in  the  core  range  from 
horizontal  to  almost  vortical  again  attesting  to  the  lack 
of  uniformity  in  the  attitude  of  the  bedrock  throughout  the 
site.  Fracturing  is  cocraon  in  most  of  the  bedrock  drilled 
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with  Che  greatest  percentage  of  fracturing  being 
horizontal.  Oxidation  was  noted  along  fracture  faces 
in  holes  51  and  52.  The  bedrock  cored  in  the  remaining 
'holes  was  in  generally,  good  condition  and  unweathered. 

Groundwater  lavels  are  within  5  to  7  feet  of  ground 
surface  elavatioas  in  most  of  tha  holes  drilled.  No 
groundwater  levels  could  be  detected  in  boles  56  and  57. 

No  groundwater  measurement  was  made  la  hole  No.  55. 

Surface  boulders  wsra  costnon  throughout  tha  site  and  the 
presence  of  boulders  in  several  of  tha  holes  necessitated 
drilling  with  s  diamond  bit. 

B.  Centerline  of  Outlet  Structure 

-Five  ho las  were  drilled  along  an  axis  paralleling  the 
centerline  of  the  proposed  conduit.  Holes  310  and  311 
were  drilled  In  Che  existing  pond  from  a  barge.  Hole 
312  wea  located  on  and  drilled  through  the  existing 
structure.  Holes  313  and  314  were  located  on  natural 
ground  surface.  It  should  be  noted  that  all  hole  depths 
in  noa.  310  and  311  have  been  measured  from  the  raft  deck 
which  is  2.0  feet  above  pond  level.  In  hole  310,  3.5  feet 
of  low-veluma  weight  material  waa  visually  classified  as 
a  lew  plasticity  organic  allt  (OL).  This  was  underlain 
by  fine  to  medium  grained  silty  sand  which  attained  a  very 
dense  relative  density  by  13.5  feet  or  11.5  feet  from  pend 
bottom.  Bedrock  was  encountered  at  35.0  feet. 

,In  hole  311,  almost  3.0  feet  of  Lew  plasticity  organic 
silt  extended  from  existing  ponder  1 about  a  depth  of 
7.0  feet  from  the  raft  deck.  From  9.0  to  13.5  feet  a 
layer  of  fine  to  medium  grained,  poorly  graded,  veil 
oxidized  sand  was  entered.  The  fines  were  non-plastic 
and  estimated  from  5  to  12  percent.  A  very  dense  rolative 
density  was  net  attained  until  about  25.5  feat.  Bedrc.r 
waa  net  encountered  until  29.5  fact  at  which  depth  5.0 
feet  of  sghist  was  cored. 

Ho la  312  was  located  on  end  drilled  through  5.0  feet  of 
granular  sand  and  gravel  fill  of  the  existing  embankment. 
This  was  underlain  by  a  very  danse  silty  sand  which  graded 
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into  a  very  denae  and  very  fine  grained  sand  at  13.5  feet. 
This  material  continued  to  the  point  of  refusal  on  the 
sampling  spoon  at  31.0  feet  where  rock  core  drilling 
commenced.  At  a  depth  of  14.0  feet  the  driller  made  a 
notation  on  his  log  of  an  artesian  condition,  however  no 
measurement  of  head  was  made.  Since  this  condition  was 
not  observed  in  the  field  at  the  time  it  ie  uncertain 
whether  or  not  the  notation  on  the  log  represented  a  true 
artesian  flow. 

In  hole  313,  no  split  spoon  samples  could  be  obtained  for 
the  first  7  feet  because  of  a  dense  boulder  concentration. 
Because  of  its  proximity  to  adjoining  holes,  the  material 
is  probably  the  same,  that  being  a  fine  grained  ailty  sand 
visually  classified  as  SM.  Bedrock  was  hit  at  7.0  feet  and 
was  diamond  cored  for  5.0  feet  making  a  total  hole  depth 
of  12.0  feat.  The  bedrock  was  in  good  condition  being 
generally  unweathered. 

Hole  314  penetrated  a  dark  brown  organic  silty  sand  for 
the  first  2.0  feet  and  has  tentatively  been  classified  as 
OL.  From  2.0  to  9.0  feet  the  material  was  a  very  fine  to 
fine  grained  silty  sand  with  decomposed  schist  fragments 
from  about  4.0  feet.  Refusal  was  met  at  9.0  feet  and 
diamend  drilling  was  performed  from  9.0  to  12.0  feet.  The 
bedrock  (schist  phase  of  the  Putnam  Gneiss)  was  fine  grained, 
with  near  vertical  bedding  planes.  The  rock  was  well  frac¬ 
tured  to  11.0  feet  with  oxidation  following  the  bedding 
planes  of  the  schist.  Generally  the  rock  was  well  fractured 
throughout  most  of  the  section  cored. 


Eight  holes  were  drilled  in  the  proposed  emergency  spillway 
area  to  evaluate  subsurface  materials  and  to  delineate  the 
underlying  bedrock.  AJbl  holes  drilled  penetrated  bedrock. 

The  meat  conspicuous  factor  was  the  Irregularity  of  the 
bedrock  surface.  Depth  to  bedrock  ranged  from  1.0  foot  in 
hole  #2 IS  where  surface  outeropping  was  cannon  to  22.0  feet 
end  25.0  feet  in  holes  214  and  216  respectively.  The  bedrock 
drilled  in  holes  £14  and  216  was  composed  of  soft  decsnposed 
biotitis  schist.  Cora  recovery  from  both  these  holes  was 
poor  with  the  best  recovery  being  obtained  In  hole  216  iu 
the  last  3  fast  run  from  38  to  43  feet.  Core  recovery  la 
this  Interval  was  78  percent. 
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The  materials  comprising  the  substratum  are  primarily 
a  very  flue  to  fine  grained  sand  being  poorly  graded 
with  non-plastic  fines  estimated  from  15  to  20%.  Frag* 
mental  rock  is  estimated  at  20-30%.  A  general  thickening 
towards  the  north  or  towards  the  entrance  channel  is 
apparent  in  the  substratum  and  conversely  the  depth  to 
bedrock  becomes  shallow  approaching  the  exit -channel 
toward  holes  213  and  215. 

Bedrock  excavation  should  be  anticipated  in  portions  of 
the  emergency  spillway  to  meet  design  grades.  The  probable 
area  of  anticipated  rock  excavation  is  indicated  by  the 
following  drill  holes  where  bedrock  was  encountered  above 
design  grade:  Nos.  211 ,  217  and  218.  The  emergency  spill¬ 
way  whan  completed  st  grade  will  be  on  both  bedrock  and 
fairly  well  consolidated  ailty  sands  with  fragmental  rock, 
cobbles,  and  boulders.  The  outer  portions  of  the  exit 
channel  should  present  no  problem  with  regard  to  stability 
since  moat  of  It  should  be  on  bedrock. 


jrrcrw  Areas 


The  primary  source  of  borrow  (designated  Borrow  "A")  is 
approximately  700  faet  north  of  the  proposed  dam.  It  has 
the  configuration  of  a  conical-shaped  hill  with  three 
gently  sloping  aides  of  approximately  9%  with  the  steepest 
slda  towards  the  west  or  pool  side  having  a  slope  of  about 
20%.  One  baekhoe  pit  (#178)  was  dug  on  the  crest  of  the 
hill  to  a  dapth  of  8.1  feet.  The  material  encountered  as 
visually  identified  is  a  very  fine  to  fine  grained  sand 
with  non-plastic  fines  estimated  about  12  to  15%.  The 
material  has  been  tentatively  classified  as  an  SM  in  the 
Unified  Soil  Classification  System.  A  sample  of  the  material 
from  #178  was  sent  to  the  Soil  Mechanics  Laboratory  for 
analysis  to  determine  the  suitability  of  the  material  for 
fill.  In  addition  to  pit  #178,  pits  179,  180,  190  and  191 
were  dug  on  the  southern  fringe  of  the  proposed  main  borrow 
area.  Pit  179  vent  to  a  depth  of  9.1  feet.  The  material 
has  been  tentatively  classified  as  SP-SM.  Pit  180  was  dug 
on  the  east  flank  of  the  borrow  area  near  a  natural  gas 
line.  Bedrock  outcropping  la  common  throughout  this  area 
and  pit  180  was  probably  bottomed  on  bedrock  at  2.7  feet. 

Pits  180  191  were  dug  on  the  sou thorn  periphery  of  the 

borrow  area.  The  pits  are  approximately  within  Che  normal 
pool  level  and  the  material  tentatively  identified  as  SM. 
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In  pit  191  water  wag  encountered  at  three  (3)  feet  and 
uae  present  throughout  the  whole  section  of  hole  beyond 
3.0  feet. 

Within  the  existing  pond,  holes  601,  602  and  603  were 
drilled  from  a  barge  to  evaluate  materials  as  a  possible 
borrow  alternate.  A  maximum  depth  of  37.3  feet  was  attained 
in  hole  601  before  refusal  was  obtained  on  the  split  spoon 
sampler.  The  material  in  the  three  holes  were  essentially 
the  same  being  fine  grained  silty  (non-plastic)  sand.. 

Apart  from  being  well  aaturated  a  mantle  of  low  plaatic 
organic  silts  are  present  from  existing  pond  bottom  to 
about  8  feet  as  seen  in  hole  601.  This  area  has  been 
referenced  Borrow  Area  "B". 

Borrow  Area  "C"  in  tho  emergency  spillway  area  represents 
that  material  which  may  be  salvaged  during  common  excava¬ 
tion  in  setting  the  design  spillway  grade. 
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